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Proposal for Static Test of B-388 and B-38C Fuselages )
(None

Alexander, M. M.; Cosby, J. T.
Consolidated Vultee Aircraft Corp., Fort Worth, Texas R-FZ5-36-173
USAYF Contract W33-038~-ac-T
(None)
May '48 Unclass, U8, English 16 tables, diagrs

A report is given on the feasibility of conducting static tests on a portion of the fuselage of the B-36B
and C bomber to prove the gtructural integrity of the aircraft for large bombs and the VDT engine
installation. The truss tubes, the side shear panels, and the lower longerons have been considered
{ndividually in order to determine the portion of the bomb bay region that would be most representative
and thereby prove the structural integrity of the entire region. A general plan for the testing and test
set up has been developed and 1s discusi =d. Data from the B-38A bomber static test program will be
used wherever possible as substantiation of the B-38B and C structures.

Copies of this report obtainable from Central Air Documents Office; Attn: MCIDXD

Structuraes (7) , Structural members ~ Testing (808580.48);
Testing (4) Fuselages - Structural tests (42759); Structural elements -
| Strength (90883.8); B-36 (14884.6) o
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INTRODT T TON

Tha omaepose of this rerort is to study the feasibility
of conducting Loste ot this facelllty on a rortion of the
tucelace of thoe Be2H0 and O Alvelane to prove the structural
sntoeprity of the aireraft for large borbs and the 7DT engine
installation, ’

A survey of the structural differences between the fuse-
lages of the T=204 Airnlares and the RB=2%HB or C Airplanes ro-
veals that they are identicnl excert for the bouwb bay reglion
‘ (Eta, 4.0 to cta. 10). It therefore follows th-ot the fuselage
forward of Sta. 4.0 and aft of Sta, 10 will have been tested
adequately in the 3=36A4 test onrogram since the loadings in
fhese regions are essentislly the same for all three airplanes,

The rreatest devarture in the bomb bay region consists
of the lower longeron which tor the B=16R and ¢ Airvlanes is
elastically supnorted nt Stas. 6 and 8§ when the swinging door
track is open in flight vprior to dropring bombs. The only
satisfactory means of testing this longeron as a bheam column
with elastic supports is to test an entire sectlon of fuselage.
However, it is belleved that this need only be done on the for-
ward or aft portion of the bemb bay region, 'The feasibility
of this idea is determined in Part T of this report and the
results are shown on Sages ~ £/2 . The genecral rlan of test-
ing and test set up are shown and discussed in Part TI. Tarts
T and IT will he worked out for the RB~26B Airnlane and the
vencral effects of the B=26C loads as they effect the test are

discussed on Page /3 .
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Asstimdng that (it ds hichly dosir bhle to tost only onoe=
half of {le bomb bay region, {(either forward or aft of wing)
the following investigation is made tc detercire which half
world be most represantative and thorceby nrove the struciural
Inverrity of the entire region. To make this invostigation
three itoms are to e considered. %Ther are the truss tubes,
the side shear j.anels, and the lover longerons themselves,

Truss Tubes

4G U

The truss tube sizes (based on 243781) are shown for left
and right hand sides, forward and aft in Fig., /7 . Colurn (1)
of Table lists all of the different slzes of tubes shown
in this figure and Columns 2 and 4 ldentifies all of the merhers
either forward or aft vhere each sire is used. The next tvo
columns (5 & 6) 1list the most critical %rand Slam londing for
each size both forward and aft. An inspection of this data
makes 1t possible to list in Colwumn 7 in which rortion (forward
or aft) the most eritical loading oceurs. This makes it possible
to see imnediztely if one or the other nortion is tested what
tube silzes will not be covered. FHowever, the results of this
tabls are influenced by which tubes will have been substantiated
in the L=2%4 test procyam, Therefore, Table i3 shown to
introduce this Tactor and is believed to he self explaratory.
Column 5 of this table surmarizes which tubes cof the untested
end will remain without substantiatiorn derending tupon whish end
i3 ‘tested, It moy be scen that a test of either portion alone
leaves some tubes without statie test coverage., However, further
comments on these untested tubes are shovn in Table 3 . From
theoe comments, ond all of the dota presented so far, it definitely
apnears that the most satisfrctory tost will be obtuined n the
truss tubes 1t the forward portion 1s tested,
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LTVIGED Y FORT WORTH. THXAS AT E Ay 1
Sado shenr Pancls
- “he side sheap vanel gapges and naximun sheqrs for cach
panel hoth forward and aft are showr in Table 4 |, It —

should Lo noted that the LAA cendition should be yun with the
arch open and 11so with the arch closed, sinece this effects

: the oide shear panel shear distribution, The D=20A shear

, flows are also shown on this tableysirce they will have bhren
substantiated by the B=2A static test vrogran.

Sl T TR e

Investigation of the data shows that if the forward per-
tion is tested to LAL and “4LiR, the maximum shear flow for x
the 051 shect of the aft porticn will not be attsined. Howe- g
ever, if the aft portion 1s tested, the maximum shear flow for i
the 040 sheot of the forvard nc“T10ﬁ will not be attained.
In addition to this, if the aft portion is tested, no test will
ve made of the forward vertical shear panel In the turret bhay,
On this basis it aprears desirable to test the forward porticn
and to introduce loeal shears in the region of the ,051 sheet
: which will substantiate the shenr flow which exists in the alt
{ .051 skir., Such a loe~l shear could not be introduced in the
aft ord turret bay ranel to substantiate the forward turret
bay, because the sheet gape of the forward turret bay panel 1is
.016 whereas the zft turrcet bay panel is ,02¢G, A1l of the feore-
going data indicates that a test. of the forwsrd portion would
smbstantiate the att porticn rrovided a suprlenentary sheoar is
@girodrnud inte the ,051 sheet,
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Lower
L comparisen of the B=7B forward and aft longeron

corprenzive stresses, deflections and margins of safety

are shown in Fig, 2 Tovr the fGrand Slam loadirz condli-~

tions, Tt will be ncted thnt for the aft longeron the

strasses for the 2 Wheel Landing With Inelined Reactions

Condition are shown rathey than the stressés for LAA

aonditionz vhich is shown to be more critical in C.V.A.C.

Rerort FiS«36-144B, New raticnal tail loads usirg over-

all alrplane nitehing moment cocfficients are sueh that

the lower lenreron conpru ssive stresses inh the L,oALA,

conditicn are arrroximately 50% ns great as those shown

in the stove menticned report. Therefore, the LAA condi-

tion wvas not considered in this comparison., Also shown

on fig, & are the maximum art longeron compressive

stresses for the B=%A Airplane, whiclhi will be substantiat-

ed in the B-2%A static test program,

In view of the data jpresented it was determired that
a statle test of the ferward lower longeron in comprn sion
will be The more representative test for the followin
reasons:- (1) The maximum stresses on the aft lorg,ron
occur when the arch at Sta. £.0 1s eclosed (landing);
(2) the E=20A static test program will substantiate the
af't lengeron with the arch closed; (2) wargins of safoty
on the forward lower longeron Tor Orand Slam londines are
gminnlleor in the regions vwhere the stresses are moct eritical,
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For the Trard Slarm leadings, *he urper lonsorons do
not receive thr locid bernding Infdn To which LWpy e
sutjected on the Terhi Alrplape, h,ccr rrifen of marpgirs
of safety Petween the B=0A s =68 Al 1 nv‘ ahow
that with very few eveertiong, the mareins o tie T=760k
Ave creater than Lrhoce for the e i, Dipee tiore 10 1o

AF Cvepenes i thely corsipmetion, our ort or opencyre’ ciee
dF T epenes 0 X : 3

i
i

i
chey ot rocoarpe, S fs UoTL rhet f"’;( e L O R M
Ao Tt Tl e syt Teteed e 1Y e Te AL b
: CUodn o vher Fove srepesed TRt o rortlenioy
SECTENN B SN S FS NN VEVER SHN KT IS B ST R S RARCES SRS TORIS S
L PR I S SRV T  R I AR
an ot A N f i ¥ e e $ t" ; - .




ANALYEIS  LLoAprh Ly e e kT ) ‘ . ) . v
ci eanen nv. oo e < - bunsolidated Vullee Bircraht Corpuration ), .0 -l 2L -
3 . . . J ;or

I CKED By /fh,é_ ORI AW T RV i DERTE N .
!“‘,V",_""’,,“Y,,__ B ) o },‘,”_\_‘_.‘:‘,JL_”“:‘ T x:\u o o i ATL f," y- ",-?
Wty £ L NEE e A A4 CAS TILL DD LI LA ey
AL shoas a0 et S s Jr
{008 - Lopws it Aflcf'ld’f:&{:‘f‘.-/;{/__j__‘ CENE AR SDAS 4 frE ALl AL {/»‘7
CePrP; FiId, F sk AR
SR S0 '-5:[ I 6.0 6./ 6.i ﬁ‘j
C‘:‘ ( )
LIEN Lo e
“g": DEFL o™ ;f/ -0 R C, 78K A ans kel o
o, Y
i:' \x)\ %Jn!)gm‘/)&? Erioc JERO 2740 > =i FEREG R
§ Y
\; * é[/}) ‘?;eé‘)g 5™ 0 600 doo 5o S 230 o
3 )
’\R’/h’f Carm > 4077 + /41 4100 FloT oy #0.4 ALoo
Wy
SA, .—7l.o & &as &0 7.2 7/ o
¥ S R ! I i [
; | T T L LTI LT L ST -
\‘3 g LOrEERLIA
“&3*6 O&tt. i > O o e} o = o o
N % Sness 34100 Froc0 370 . 3¢Aog 43200 db300 J6 500
9 Ssnok
f’: S fb.)’utjj - (2] 2] < ] =4 o
34y Y3 -
3,“} k‘/f Com™%0.95 70.68 #4.83 7299 PR JO.d5 SOl
( lq
B 36K ~ 47 Lowie Lomsbloy Comreessvs Srecsses 7o S Sumsrmd-
TRTED BT BI6R STHTIC TEST AECSEAM. hr: Fib06, FES-56 /)
T SUe. 20 && &/ £o 7€ 2/ zla
L, I‘: i
e e S S IR I
Y ] e e — e e N ey e e e el s am e PR - .
v Lorea gl | B ) N 17 P é)
o % LAGL Y 276 o 29624 S ECO
§ J oFets wre v
&v’_‘ /’/9.5‘,'.4::6 45,90 8500 o 7Fer> /e 7000 R~ Rx-4/va
-
S /é, f,’;ff s Moo q4700 OO %) Y 27 o0
L . .
ARG (om 423 1. 86 I AAm r. o4 #.12 . t3
I
S| Bt e 90 rotot o 0.087 oozt o
B ’% RESE doser F6 3o /oy #A G e SHloa S2l00 TR
R Beu /
Ce L Béado
' , N VAR 17) IO Fet RE, 2700 ZHeo e,
i Y (‘m‘.)‘. ALY Py 7 # A AL I I8
A i
- 5 Wy o ¢ 4, A Y PR RS A h o,

! o - I,
W PRPN LG UTTEC T R ey Grp b T
Y



AtIAL S SiGd - L L
PP RARE LD DL€
CHECEED Y
WLy 1y

AV

y AV

R
i " .
ol lowing:

()

(2)

(2)

(%)

(6)

(7)

LB U Y LR R G

sl ey of

SN,

SRV
tory rront

. Lo Coosolidated Valtee Rircratt Corporaiion

il N - -
[ S BT P R E BN TRN T S} A ¢ -
POl Wi it FE KA, Iy P
Hosalte
Of Lhee fory noing date Liie wen Vet st s e

o e abbalvoeg TF Oy

s

he steuctursl
avd procodhieoes

inteopriny w!

f owed s

Sre Yol
The: forward boab bay reglon (sta, 4,0 to Lta, 7,00
should be subjoeted to the full design shienrs trors

(a)

Reduand Gross Veight, High Sneed, TAY

RCO0 ft, Condition (5-12,200# borbs)
(b)) Alternate uross Weight WLIR Condition
=42, 0004 porbs)

The lower longeron should be subjected to its full
axial compressior load simultaneously with the shears

““for the conditions mentioned in {1) above.

The unnrer longerons in the conditions of (1) above
will receive an axial load which amounts to the
delta moment between Sta, 4.0 and 3Sta. £.1 in the
conditions.

<
=

3]

The forward bomb rack instxllation will be used to
introduce the loads into the structure and will
theratore be tested antomantically for the sconditions
of (1) utove,

The aft bomb racks will be set up and tested for
desicn loads on a separate jig.

Supplemcntary shear tests will be run on the shear
nanel skins to substantiate any aft panel shears
which are greater,

The thrern tuhes of the aft portion which are not

covered by the forward test (Ref, Toble 3 )

will be handled as follows:

(a) Strain carqcs will be rlaced on forward buy
tithes that hive o corpocoondi@vyg locotion,

Ioawds in these tvbes will be onta_aed from
st

(L)

the atraty paee dote b wijl be
vornfy e gtrecs annlysis disteofbution ond
Yo iine,
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; DT3CUSS [ON OF _B-30GC LOADS

o final stress analysic 1s yet avallablie on the
B-?Gb Airplane, However, the Contractor has investigated
the critical conditidns for thie airvlane and found that
the oniy effect 1s to get slichitly higher shears in two
of the srear panels, It is felt that this increase in
shear could be substantiated oy moking supplementary tests
on the nortion propos§d for test,
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TEST SET-UIN AVD PROCUOURE
" Forward Bomb Ray
The gencral test set up is 33 shown in Fig, 3 .
It is »nroposed to apply to a dummy bulkhead at 3tu,. 4,0,
a shear loszd eccual to thot of all items forward of Sta. 4,0,

A

The shears for all items from Sta, 4,0 to Sta, 6.2 will be
applied as indicated in the Fig, 3 . A compression load,
egual to the caleuluted longeren load will be applied to the
Jower longeron at Sta., 4,0, 'The npnlied loads will be re-
acted by a steel fixture sirulatine the fuselage and wing .
Lox structure between fuselage stution 6.2 and a poiant aprroxi-
mately ten inches aft of station 7. As shown by the figure,
all shears will e reacted at station 6.2, Furthermore, the
lower longers at Sta. ¢.2 will be adjusted laterally the

amount indic-ted in the final stress aralysis for the condi-
tion concerned to simulate the effect of wing deflection.

. Every effort will be made to design the test fixtures
so that a minimum amount of changing will be necessary to
complete both test conditions,

' Aft Bomb Racks

The aft bomb bay racks and beoms ror the 43,0007 nnd
22.000# bormbs will be tested on separate test fixtures simu-
1aéing airuvlane attaching structure. .

Supprlementary Tests

Surplomentary tests of the side shear panels will be made
by simply introducing greater shears over the prescribed panel
and then reacting this increase by other test eaqd pment,

RORCESAETERL LR RS LI I B O R




Gt 4
. o <
- A ~ ™~
-
N A3
e v Y~ e s
- 7 <Y y
% ‘ o &2 R
(A - z
~a s o
! st g
" A Duntr - J
[ P . pan R SPRR L,
3 2N ” 7 LB
g el Ar o \
PERIE | b
s vt
“ ! .
B - s . . .y
i - a AN { w . ‘
— P4 e S
Py - N 177 g
. 4 - ey
A-A !
/ o 27T




115 il B ‘ . i P e . M - . i i P . i 2 R R R R



ATI- 45738
TITLE: Proposal for Static Test of B-36B and B-36C Fuselages Mavwon .~ .

AUTHOR(S): Alexander, M. M.; Cosby, J. T.
ORIGINATING AGENCY: Consolidated Vultee Aircraft Corp., Fort Worth, Texas
PUBLISHED BY: USAF Contract W33-038-ac-7

) DOC. CLASS. I COUNTRY LANSUAGH j PASES | ILLUSTRATIONS
May '48 LUnclass. Us. English 16 _tables, diagrs
ABSTRACT:

A report is given on the feasibility of conducting static tests on a portion of the fuselage of the B-386B
and C bomber to prove the structural integrity of the aircraft for large bombs and the VDT engine
installation. The truss tubes, the side shear panels, and the lower longerons have been considered
individually in order to determine the portion of the bomb bay region that would be most representative
and thereby prove the structural integrity of the entire region. A general plan for the testing and test
set up has been developed and is discussed. Data from the B-36A bomber static test program will be
used wherever possible as substantiation of the B-36B and C structures.

DISTRIBUTION: Copies of this report obtainable from Central Air Documents Office; Attn: MCIDXD

DIVISION: Structures (7) o SUBJECT HEADINGS: Structural members - Testing (90859.45);
N
SECTION: Testing (4) = **" | Fuselages - Structural tests (42759); Structural elements -
&S Strength (90853.8); B-36 (14884.6) \
.
ATl SHEET NO.: R-7-4-21 / 1/ 7 fﬂﬂ
Air Division, i AIR TECHNICAL INDEX Wright-Patterson Air Force Base

P
Air Matariel Command Oayton, Qhia _l




